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Synthesis of cholesterol-modified pullulan and its self-assembled behavior    
Tao Xiao-jun1, Tang Hong-bo1, Ling Kai1, Wang Yan1, Zhang Qi-qing1, 2 
Abstract 
BACKGROUND: Carboxyl group is introduced to hydrophobically modify polysaccharides, which could self-aggregate to 
nanoparticles with some surface charges, and it is beneficial to improving their stability and performing the good properties as a 
drug carrier.  
OBJECTIVE: To synthesis cholesterol hydrophobically modified carboxyethyl pullulan (CHS-CEP), and to study their 
self-aggregated behavior in aqueous solution and characteristics of CHS-CEP nanoparticles.  
METHODS: Acrylic acid and pullulan polysaccharides could form carboxyethyl pullulan (CEP) by additive reaction. Objective 
material could be obtained by catalyzing CEP and CSN. The synthesized material was characterized using proton magnetic 
resonance (1H-NMR). The nanoparticles were prepared by dialysis to characterize the morphology, size and zeta potential by 
transmission electron microscopy (TEM) and dynamic laser scattering (DLS). 
RESULTS AND COUCLUSION: By 1H-NMR analysis, it showed that CHS-CEP was successfully synthesized and this material 
could self-aggregate to form nanoparticles with opalescence. The diameter of CHS-CEP nanoparticles was about 148.6 nm and 
their zeta potential was -19.9 mV. They could act as drug carrier due to many excellent properties such as a good dispersity in 
aqueous solution, even distribution and long-term stability. 
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胺(CSN)，最后 CSN 和 CEP 在催化剂下生成目标物。应用核磁共振仪对产物进行表征。 
结果与结论：通过
1H-NMR 分析，表明成功合成了胆甾醇疏水改性的羧乙基普鲁兰多糖，该材料在水溶液中能自组装为具
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袋(截留相对分子质量，Mw 8 000~12 000)。透
析袋中样品用pH 4~5的5 000 mL稀盐酸溶液
























透析袋(Mw 8 000~12 000) 
 
氢氧化钾及其他试剂 




透射电镜(Tecnai G2  
20 S-Twin) 
动态光散射仪 
(Zetasizer 3000 HS,  
Malvern Instruments Ltd,  






















Figure 1  Chemical reaction of carboxyethyl 
pullulan (CEP) synthesis 
图 1  羧乙基普鲁兰多糖(CEP)合成的化学反
应式 
Figure 2  Chemical reaction of cholesterol 
hydrophobically modified carboxyethyl 
pullulan synthesis 














10~20 mg，加入2 mL DMSO溶解溶液转入透析袋，放







25 ℃，样本溶液的浓度维持在2 g/L，溶剂为蒸馏水。 
主要观察指标：透射电镜和动态光散射分析仪表征
纳米粒子的形态、粒径及电位。 
   
2  结果与讨论 
 


























在 溶 剂 峰 附 近 2.53 ppm 出 现 了 2 个 亚 甲 基
(-OCH2CH2O-)的特征峰，表明羧乙基成功接枝到普鲁










































2.3  投射电镜下的形态、粒径及Zeta电位测定  两亲性
CHS-CEP聚合物在水溶液中能自组装成纳米粒子，投射
Figure 3  Nuclear magnetic resonance spectra of pullulan 
polysaccharide (a), carboxyethyl pullulan 
polysaccharide (b) and cholesterol 
hydrophobically modified carboxyethyl pullulan (c)




Figure 4  Cholesterol hydrophobically modified 
carboxyethyl pullulan polymer formation and 
self-assembly diagram 
图 4  CHS-CEP 聚合物形成及自组装示意图 
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电镜下呈圆形，动态光散射下测得CHS-CEP纳米粒子的
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Figure 5  Projection electron microscope image of 
cholesterol hydrophobically modified carboxyethyl 
pullulan nanoparticles 
图 5  CHS-CEP 纳米粒子的投射电镜照片 
Figure 6  Particle size distribution of cholesterol 
hydrophobically modified carboxyethyl pullulan 
nanoparticles 
图 6  CHS-CEP 纳米粒子的粒径分布图 
Figure 7  Zeta potential distribution of cholesterol 
hydrophobically modified carboxyethyl pullulan 
nanoparticles 
图 7  CHS-CEP 纳米粒子的 Zeta 电位分布图 
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